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Answer to Diagnostic Challenge 


Stress fracture of second metatarsal 
DISCUSSION 


Ultrasound is not the modality of choice for 
evaluating bone fractures. However, with the 
advent of higher frequency, broad bandwidth 
transducers, superficial bone abnormalities may 
be detected. Ultrasound may be particularly help- 
ful in accessing subtle bony fractures accompa- 
nied by swelling, because these can be missed by 
plain radiograph. ' 

Fractures undergo healing in several phases. 
Hematoma forms secondary to the injury. This 
accounts for the initial swelling that accompanies 
these injuries. Over time, connective tissue cells 
and subsequently cartilage cells develop within 
the hematoma. This gives rise to an irritation cal- 
lus, which gradually converts to a hard fixation 
callus.’ The callus serves to stabilize the fracture. 
The healing process is complete when the callus 
formation calcifies. 

Sonography may be used to evaluate any of 
these stages. In the early stages of fracture heal- 
ing, hematoma will appear sonographically as a 
hypoechoic area that alters the adjacent muscles. 
Color Doppler may show blood vessels proximal 
to and within the fracture site.’ 

In the setting of a compound fracture, dis- 
placement of the bone itself may be visualized. 
This is usually not possible with a stress fracture. 

As callus formation occurs and calcifies, an 
echogenic area proximal to the fracture, which 
attenuates the sound beam, will be present. Areas 
of inflammation and increased blood flow sec- 


ondary to hyperemia may also be seen surrounding 
the area. 

At the completion of the healing process, an 
irregular contour of the bony, secondary to a 
cicatrix, will be seen. 

In this case, the original radiograph did not 
show a fracture. This is not unusual with stress 
fractures. The radiograph taken one week later 
did show a small fracture line in both an anteri- 
or-posterior (Fig. 1) and lateral (Fig. 2) projec- 
tions. The ultrasound of the second metatarsal 
(Fig. 3) showed callus formation (arrow) with 
acoustic shadowing at the site of the fracture. 
Hypoechoic areas within the surrounding tissue, 
consistent with edema, were also appreciated. 
The sonographic appearance of callus forma- 
tion can be appreciated even more when com- 
pared to the image of the normal third metatarsal 
(Fig. 4). 

Sonography is not the modality of choice to 
evaluate bone fractures. It may however provide 
useful information in the evaluation of the heal- 
ing process. Additionally, it may aid in detecting 
the secondary signs of small fractures that are 
not visible on a plain film radiograph. 
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